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(54) DETERGENT COMPOSITION 

unSthe ft JS SL & SSeS '-^JfiSf 
SFSrj?' ° hl ° 4 5202, United States of America, do tereby declare thelnvention for 
which we pray that a patent may be granted to us, and the method bVwh chit fe to to 
^« e £ t0 w be P articula . rl y described in and by the followinTstat^entT- 
wit?*™" 8 be t D rec °8n«d that laundry compositions function more efficiently in soft 
water than m water containing significant amounts of dissolved "hardness" ' Sns ^uch a « 
calcium u>n, mapesium ion and tie like. Heretofore, laund™teX^een s£ed mior 

materials, ihe use of such zeolite or other cation exchange materials to ore-soften water 

hK S ^ Parate ta ? k -°, r appliance wherein the wate ' <*n be pTrSateHowly fcoS 
SfJ™^ 86 mate . nal , to remOTe the- undesirable cations. Such p^SS*5S£. 

tSSSS^S^"^ CXpenSe t0 thC USBr 0CCaSi0ned * the needTo pu^Ke 
; „.^? 0th fu means r whereby fabrics can be optimally laundered under hard water condition* 
Z^l^J* ° f wat f r - S °i uble buade r salts and/or chelators to SSe SundSSble 
hardness cations and to effectively remove them from interaction with the febricf and 
detergent materials in the laundering liquor. However, the SSZ±wStSSSb£ 

iSZXSSSL ShS" int V hC T? ***** materials whict fa SJSJS 

-S 5 e . ffl " ents » ma y be undesirable. Accordingly, a means for providing water- 
fa felle K m detergent ^P 081 ^ 8 with0 « ^e need for soluble Bfe 
oo*t. Variety of methods have been suggested for providing builder and water-softenin* 
SSSKS? 3 ^' ^ ^ deterging cycle of a home Im&SS^^^SSH 
KhSwf^Hf - **?? deter 8f nt additives. One such method employs a phosphorated 

£»»jmsss saaas nBS**-" and wh « hS * 

■Sf^^ Ve A S ent f 1 an 2 Argents", Vof 2, p.297 efseq. (1966) ^ 
geSd for use KfiJ'S naturally-occurring aluminosilicate zeol/tes, have been sug- 
i?264,103 g ^P 08 " 10 " 8 ; ^ U.S. Patent 2,213,641; also U.S. Patent 

Various aluminosilicates have been suggested for use as adiuncts to and with fot*r a * n t 

• me 'aundry operation. However, these methods have not met with general 
SfT lly duC f° the inab ! lit y of *e art-disclosed materials to nSdWaricUS 
reduce the free polyvalent metal ion content of the aqueous laundering Kquor to aSffi 

S££? IeV t 1S v: T ° be «- t! ? ly ""^ in laund ry detergent cSSSmto^^^ 
S o? Se S a h u a nd e rv S ^th ent ^ ati ° n exch .ange capacity to signi&antly de^rea™ the 3 
M^«L toe J aundry bath without requiring excessive amounts of the ion exchanger 
Moreover, the ion exchange material must act rapidly, i.e., it must reduce the S 
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hardness in an aqueous laundry bath to an acceptable level within the limited time (ca. 
10-12 minutes) available during the deterging cycle of a home laundering operation. Opti- 
mally, effective ion exchange materials should be capable of reducing calcium hardness to 
about 1 to 2 grains per gallon within the first 1 to 3 minutes of the deterging cycle. Finally, 

5 useful cation exchange builders are desirably substantially water-insoluble, inorganic mater- 5 
ials which present little or no ecoological problems in sewage. 

It has now been found that certain aluminosilicate materials have both the high ion 
exchange capacity and the rapid ion exchange rate needed for cation exchange builder 
materials in laundry detergent compositions. 

10 According to the invention, we provide a detergent composition comprising 10 
from 5% to 95% by weight of a water-insoluble aluminosilicate ion exchange material of 
the formula 

N ai [(A102) 2 .(Si02)y].xH20 

15 15 
wherein z and y are integers of at least 6, the molar ratio of z to y is in the range from 1 .0 to 
0.5, x is an integer from 15 to 264 such that the moisture content is from 10% to 28% by 
weight; said aluminosilicate ion exchange material having a particle size diameter from 0.1 
micron to 100 microns, a calcium ion exchange capacity of at least 200 mg. eq./g., and a 

20 calcium ion exchange rate of at least 2 grains/gallon/minute/gram; 20 
and 

from 5 % to 95 % by weight of a water-soluble anionic, nonionic, ampholytic or zwitterionic 
organic surface-active agent or a mixture thereof. 

25 In a preferred embodiment, the water-insoluble aluminosilicate ion exchange material 25 
has the formula 

Nai2(A102.Si02)i2.xH20 

30 wherein x is an integer of from 20 to 30, preferably about 27. 30 
The detergent compositions herein can contain, in addition to the ion exchange material 
and organic detergent compound, various other ingredients commonly employed in 
detergent compositions. In particular, auxiliary, water-soluble builders can be employed in 
the compositions to aid in the removal of calcium hardness and to sequester magnesium 

35 cations in water where dissolved magnesium salts create significant hardness problems. 35 
Additionally, the compositions herein can contain pH adjusting agents to maintain the 
pH of the laundering liquor within a desired range. 

The aluminosilicate ion exchange materials herein are prepared by a process which 
results in the formation of materials which are particularly suitable for use as detergency 

40 builders and water softeners. Specifically, the aluminosilicates herein have both a higher 40 
calcium ion exchange capacity and a higher exchange rate than similar materials heretofore 
suggested as detergency builders. Such high calcium ion exchange rate and capacity appear 
to be a function of several interrelated factors which result from the method of preparing 
said aluminosilicate ion exchange materials. 

45 One essential feature of the ion exchange builder materials herein is that they be in the 45 
"sodium form". That is to say, it has surprisingly been found, for example, that the potas- 
sium and hydrogen forms of the instant aluminosilicate exhibit neither the exchange rate 
nor the exchange capacity necessary for optimal builder use. 
A second essential feature of the ion exchange builder materials herein is that they be in a 

50 hydrated form, i.e. contain 10%-28%, preferably 10%-22%, by weight of water. Highly 50 
preferred aluminosilicates herein contain from 18% to about 22% (wt.) water in their 
crystal matrix. It has been found, for example, that less highly hydrated aluminosilicates, 
e.g. those with 6% water, do not function effectively as ion exchange builders when emp- 
loyed in the context of a laundry detergent composition. 

55 A third essential feature of the ion exchange builder materials herein is their particle size 55 
range. Proper selection of small particle sizes results in fast, highly efficient builder materi- 
als. 

The method set forth below for preparing the aluminosilicates herein takes into consider- 
ation all of the foregoing essential elements. First, the method avoids contamination of the 

60 aluminosilicate product by cations other than sodium. For example, product washing steps 60 
involving acids or bases other than sodium hydroxide are avoided. Second, the process is 
designed to form the aluminosilicate in its most highly hydrated form. Hence, high tempera- 
ture heating and drying are avoided. Third, the process is designed to form the aluminosili- 
cate materials in a finely-divided state having a narrow range of small particle sizes. Of 

65 course, additional grinding operations can be employed to still further reduce the particle 65 
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size. However, the need for such mechanical reduction steps is substantially lessened by the 
process herein. J 
The aluminosilicates herein are prepared according to the following procedure: 

(a) dissolve sodium aluminate (Na AIO2) in water to form a homogenous solution havine 
5 a concentration of Na AIO2 of 1 6.5 % by weight (preferred); " 

(b) add sodium hydroxide to the sodium aluminate solution of step (a) at a weight ratio of 
NaOHrNa AIO2 of 1 : 1.8 (preferred) and maintain the temperature of the solution at 50°C 
until all the NaOH dissolves and a homogeneous solution forms; 

(c) add sodium silicate (Na 2 SiOa having a SiOirNaiO weight ratio of 3.2 to 1) to the 
10 solution of step (b) to provide a solution having a weight ratio of NaiSiOatNaOH of 1.1 4-1 

and a weight ratio of NaaSiOsiNaAIOz of 0.63:1 ; 

(d) heat the mixture prepared in step (c) to 90°C — 100°C and maintain at this tempera- 
ture range for about one hour. 

In a preferred embodiment, the mixture of step (c) is cooled to a temperature below 
1 5 25 C, preferably in the ranee from 1 7°C to 23°C, and maintained at that temperature for a 
period from 25 hours to 500 hours, preferably from 75 hours to 200 hours. 

The mixture resulting from step (d) is cooled to a temperature of 50°C and thereafter 
filtered to collect the desired aluminosilicate solids. If the low temperature (<25°C) crystal- 
lizationtechnique is used, then the precipitate is filtered without additional preparatory 
20 steps. The filter cake can optionally be washed free of excess base (deionized water wash 
preferred to avoid cation contamination). The filter cake is dried to a moisture content of 
18% — 22% by weight using a temperature below 150°C to avoid excessive dehydration. 
Preferably, the drying is rjerformed at 100°C — 105°C. 
Following is a typical pilot-plant scale preparation of the aluminosilicates herein. 


25 


PREPARATION OF ALUMINOSILICATE BUILDER 
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Pounds Pounds Wt. % 

Component (As Is) (Anhydrous) Water Of Total 

^® 30 

? a £ 102 e.,. 51 J2 49 - 454 8 - 27 16.40 (Anh.) 

^ m c^ hc v a r te ^v 82 ' 52 30 - 945 51 5 7 10.26 (Anh.) 

(3.2:1 Si02:NaiO) v ' 

„ NaOH 54.96 27.304 27.66 9.05 (Anh.) 

35 H2O (deionized) 106.40 106.40 64.29 35 

The sodium aluminate was dissolved in the water with stirring and the sodium hydroxide 
added thereto. The temperature of the mixture was maintained at 50°C and the sodium 

i a ln aS added theret0 with stirring. The temperature of the mixture was raised to 90°C 40 
~Zt SPrT and maintained within this range for 1 hour with stirring to allow formation of 
t nn t mixture was cooled to 50°C, filtered, and the filter cake washed twice with 

100 lbs. of deionized water. The cake was dried at a temperature of 100°C — 105°C to a 
moisture content of 1 8 % — 22 % by weight to provide the aluminosilicate builder material. 
45 The aluminosilicates prepared m the foregoing manner are characterized by a cubic 45 
crystal structure. 

Water-insoluble aluminosilicates having a molar ratio of (A10 2 ):(Si02) smaller than 1, 
i.e. in between 1 .0 and about 0.5, can be prepared in a similar manner. These aluminosili- 
cate ion exchange materials ( A10 2 :Si0 2 < 1 ) are also capable of effectively reducing the free 
50 polyvalent hardness metal ion content of an aqueous washing liquor in a manner substan- 50 
tmlly similar to the aluminosilicate ion exchange material having a molar ratio of A10 2 :Si02 
7n4 a ?_ described hereinbefore. Examples of aluminosilicates having a molar ratio: 
AIO 2 :Si02<l, suitable for use in the instant compositions include: 

5 * Na 8 6[(AlO 2 ) 8 6(SiO2)i06]-264 H2O; and 55 

Na6[AlO2MSiO2) 10 [-15 H2O. 

Although completely hydrated aluminosilicate ion exchange materials are preferred herein, 
60 it is recognized that the partially dehydrated aluminosilicates having the general formula 60 
given hereinbefore are also excellently suitable for rapidly and effectively reducing the 
water hardness during the laundering operation. Of course, in the process of preparing the 
instant aluminosilicate ion exchange material, reaction-crystallization parameter fluctua- 
tions can result in such partially hydrated materials. As pointed out previously, aluminosili- 
65 cates having about 6% or less water do not function effectively for the intended purpose in 65 
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laundering context The suitability of particular partially dehydrated water-insoluble 
aluminosihcates for use in the compositions of this invention can easily be assessed and only 
exchangeT 1111116 ****** ^ CXample ' described herein (Ca-ion exchange capacity; rate of 
5 Jhe ion exchange properties of the aluminosilicates herein can conveniently be deter- 5 
mined by means of a calcium ion electrode. In this technique, the rate and capacity of Ca++ 
uptake from an aqueous solution containing a known quantity of Ca++ion is determined as 
a function of the amount of aluminosilicate ion exchange material added to the solution 
The water-insoluble, inorganic aluminosilicate ion exchange materials prepared in the 

10 foregoing manner are characterized by a particle size diameter from 0.1 microns to 100 10 
microns. Preferred ranges of particle size diameters are 1 to 100 microns and 1 to 10 
microns. Particularly preferred ion exchange materials have a particle size diameter from 
0.2 micron to 10 microns. The term "particle size diameter" herein represents the average 
particle size diameter of a given ion exchange material as determined by conventional 

15 analytical techniques such as, for example, microscopic determination, scanning electron 15 
microscope (SEM). 

The aluminosilicate ion exchangers herein are further characterized by their calcium ion 
exchange capacity which is at least 200 mg. equivalent of CaCO* hardness/gram of 
™ «fT^ n0 \n^ te ' ^ lc ^ ated °° L an anhydrous basis, and which generally lies within the range 
20 of from 300 mg. eqVg. to 352 mg. eqjg. 20 
The ion exchange materials herein are still further characterized by their calcium ion 
exchange rate, which is at least about 2 grains/gallon/minute/gram of aluminosilicate 
(anhydrous basis), and lies within the range of about 2 grains/gallon/minute/gram to about 6 
^ PJ5 s/ g a Uon/minute/gram, based on calcium ion hardness. Optimum aluminosilicates for 

Krln^ute/S eS a Ca++ eX ° hange rate ° f at Ieast about 4 g™ n s/ga!- 25 

The foregoing procedure for preparing the aluminosilicate ion exchange materials herein 
can be modified in its various process steps, as follows. Step (a) can be modified by usine 
solution concentrations of NaAlOa of from 5% to 22% by weight; the optimum concentra- 
30 ton is 16% to 16.5% Step (b) can be modified by deletion of the NaOH. Sodium hydrox- 30 
iae is not required to form the aluminosilicates herein but its use is preferred to initiate the 
reaction and to maintain reaction efficiency. Step (b) can be further modified by use of 
temperatures within the range of from about 30°C to about 100°C; 50°C is preferred. Step 
W^ n c . b A e modified by varying the ratio of aluminate to silicate. In order to satisfy the 1 -1 
AIOiiSiOi stoichiometry requirements of a specifically preferred species in the final pro- 
duct, it is necessary to provide in that particular case at least a 1 :1 mole ratio of AlOrSiOz 
(based on NaAIOz and Na*Si0 3 ) in the mix. In that latter event, it is highly preferred to 
employ an excess of NaA10 2 , inasmuch as excess NaAI0 2 has been found to promote the 
a iX^-r? m ^ nc y of A* formation reaction of aluminosilicates having a 1 :1 molar ratio of 
Al0 2 :Si02 Suitable water-msoluble aluminosilicate ion exchange materials having a molar 
ratio of A102:Si02 of less than about 1.0, i.e. from 1.0 to about 0.5, can be prepared as 
described hereinbefore except that the molar amount of SiOi is increased. The proper 
determination of the excess silicate to be used in the formation reaction can easily ^e 
optimized and does only require a routine investigation. 
45 Step (d)can be modified to employ temperatures from 50°C to 1 1 0°C at ambient pres- 45 
sures; 90 C to 100°C is optimal. Of course, higher temperatures can be employed if high 
PnnoS^^P 111 ^ is used t0 P re pare the aluminosilicates. When the high-temperature 
(90 C-100 C) crystallization technique is used, step (d) will normally require a formation 
reaction time of about 1 to 3 hours. As noted hereinbefore, an additional possibility for 
3U preparing the ion exchange materials resides in modifying step (d) by cooling the mixture of 
step (c) to a temperature below about 25°C, preferably in the range from 17°C-23°C, and 
maintaining said mixture at that temperature for a period from about 25 hours to 500 
hours, preferably from about 75 hours to about 200 hours. 
Following the formation of the aluminosilicates by the foregoing procedure, the materials 
33 m recovered and dried. When employed as ion exchange builders, the aluminosilicates 
must be m a highly hydrated form, i.e. 10% to 28%, preferably 10% to 22%, by weight of 
water. Accordingly, drying of the aluminosilicates must be carried out under controlled 
temperature conditions. Drying temperatures of from about 90°C to about 175°C can be 
employed. However, at drying temperatures from about 150°C to about 175°C, the less 
w highly hydrated materials (ca. 10% HzO) are obtained. Accordingly, it is preferred to dry 
the aluminosilicates at 100°C to 105°C, whereby the optimum builder materials containing 
18% to 22% bv weight of water are secured. At these latter temperatures, the stability of 

tP- 27-hydrate form of the aluminosilicate is independent of drying time. 
«j • !? n exchai Jg e materials prepared in the foregoing manner can be employed in laun- 
&3 denng liquors at levels of from about 0,005% to about 0.25% by weight of the liquor, and 
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reduce the hardness level, particularly calcium hardness, to a range of about 1 to 3 
grains/gallon within about 1 to about 3 minutes. Of course, the usage level will depend on 
the original hardness of the water and the desires of the user. Highly preferred detergent 
compositions herein comprise from about 20% to about 50% by weight of the aluminosili- 
5 cate builder and from about 15% to about 50% by weight of the water-soluble, organic 5 
detergent compound. In another highly preferred embodiment, the compositions herein 
comprise from about 10% to about 50% by weight of the aluminosilicate builder. 

DETERGENT COMPONENT 

10 The detergent compositions of the instant invention can contain all manner of organic, 10 
water-soluble detergent compounds, inasmuch as the aluminosilicate ion exchangers are 
compatible with all such materials. A typical listing of the classes and species of detergent 
compounds useful herein appears in U.S. Patent 3,664,961. The following list of detergent 
compounds and mixtures which can be used in the instant compositions is representative of 

15 such materials, but is not intended to be limiting. 15 
Water-soluble salts of the higher fatty acids, i.e. "soaps", are useful as the detergent 
component of the compositions herein. This class of detergents includes ordinary alkali 
metal soaps such as the sodium, potassium, ammonium and alkyloammonium salts of higher 
fatty acids containing from about 8 to about 24 carbon atoms and preferably from about 10 

20 to about 20 carbon atoms. Soaps can be made by direct saponification of fats and oils or by 20 
the neutralization of free fatty acids. Particularly useful are the sodium and potassium salts 
of the mixtures of fatty acids derived from coconut oil and tallow, i.e. sodium or potassium 
tallow and coconut soap. 
Another class of detergents includes water-soluble salts, particularly the alkali metal, 

25 ammonium and alkylolammonium salts, of organic sulfuric reaction products having in their 25 
molecular structure an alkyl group containing from about 8 to about 22 carbon atoms and a 
sulfonic acid or sulfuric acid ester group. (Included in the term "alkyl" is the alkyl portion 
of acyl groups.) Examples of this group of synthetic detergents which form a part of the 
detergent compositions of the present invention are the sodium and potassium alkyl sul- 

30 fates, especially those obtained by sulfating the higher alcohols (Cs — Cis carbon atoms) 30 
produced by reducing the glycerides of tallow or coconut oil; and sodium and potassium 
alkyl benzene sulfonates, in which the alkyl group contains from about 9 to about 15 carbon 
atoms, in straight chain or branched chain configuration, e.g. those of the type described in 
United States Patents 2,220,099 and 2,477,383. Especially valuable are linear straight 

35 chain alkyl benzene sulfonates in which the average of the alkyl groups is about 13 carbon 35 
atoms, abbreviated as Cu LAS. 

Other anionic detergent compounds herein include the sodium alkyl glyceryl ether sulfo- 
nates, especially those ethers of higher alcohols derived from tallow and coconut oil; 
sodium coconut oil fatty acid monoglyceride sulfonates and sulfates; and sodium or potas- 

40 sium salts of alkyl phenol ethylene oxide ether sulfate containing about 1 to about 10 units 40 
of ethylene oxide per molecule and wherein the alkyl groups contain about 8 to about 12 
carbon atoms. 

Water-soluble nonionic synthetic detergents are also useful as the detergent component 
of the instant composition. Such nonionic detergent materials can be broadly defined as 

45 compounds produced by the condensation of alkylene oxide groups (hydrophilic in nature) 45 
with an organic hydrophobic compound, which may be aliphatic or alkyl aromatic in nature. 
The length of the polyoxyalkylene group which is condensed with any particular hyd- 
rophobic group can be readily adjusted to yield a water-soluble compound having the 
desired degree of balance between hydrophilic and hydrophobic elements. 

50 For example, a well-known class of nonionic synthetic detergents is made available on the 50 
market under the trade name of "Pluronic." These compounds are formed by condensing 
ethylene oxide with a hydrophobic base formed by the condensation of propylene oxide 
with propylene glycol. Other suitable nonionic synthetic detergents include the 
polyethylene oxide condensates of alkyl phenols, e.g., the condensation products of alkyl 

55 phenols having an alkyl group containing from about 6 to 12 carbon atoms in either a 55 
straight chain or branched chain configuration, with ethylene oxide, the said ethylene oxide 
being present in amounts equal to 5 to 25 moles of ethylene oxide per mole of alkyl phenol. 

The water-soluble condensation products of aliphatic alcohols having from 8 to 22 car- 
bon atoms, in either straight chain or branched configuration, with ethylene oxide, e.g., a 

60 coconut alcohol-ethylene oxide condensate having from 5 to 30 moles of ethylene oxide per 60 
mole of coconut alcohol, the coconut alcohol fraction having from 10 to 14 carbon atoms, 
are also useful nonionic detergents herein. 

Semi-polar nonionic detergents include water-soluble amine oxides containing one alkyl 
moiety of from about 10 to 28 carbon atoms and 2 moieties selected from the group 

65 consisting of alkyl groups and hydroxyalkyl groups containing from 1 to about 3 carbon 65 
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A a k! r " S ? lub,e P ho , s P hme oxide detergents containing one alkyl moiety of about 10 
h J« C "^ at ° ms tmd 2 moieties se,ected ^ *e group consisting of Si JJS US 
Ki?' alky l groups F°. ntain «ig from about 1 to 3 carbon atoms; and water-so hffiSfa? 
s i£^SS! g A e ? a,m T g ° ne alkyl moiet y of from about 10 to 28 carbon atoms and ; 

h^W** det . e rgents include derivatives of aliphatic or aliphatic derivatives of 
rhlfn 0 y K ,C T°5 da 7 a J ld ^ ertiai y amines in w «ich the aliphatic moiety can to stofeht 
in 2*" 01 branched and wherein one of the aliphatic substituents contains from about 8 to 1, R 
10 carbon atoms and at least one aliphatic substituent contains an anionic waTer-Sbilizing 10 

^«.Sfn a i!.H^ dete T nt ^pounds herein include the water-soluble salts of esters of 

ndSZS Wn 5 To^T g fr ° m ab0ut 6 to 20 carbon ato ™ in the fatty acid Sup 
and from about 1 to 10 carbon atoms in the ester group; water-soluble salt* Trf? 

20 SnTS 6 " 1 ^ 10 a ? ds containing from about 2 to9 carbon atoms in the acv, 
20 group and from about 9 to about 23 carbon atoms in the alkane moiety ■ aTvUtner sulfates 20 

SffiSSfc?" 1 ab ^f 10 10 20 ^ arbon atoms in * e alk Vl group and from about 1 to 30 
fd Z^^ OHde ; w ater-soluble salts of olefin sulfonates conUimng from about 12 to 

50 Uom S& P S'Sbf £ 3S »'&«V'8«> component 5 ?he iSi cnmponi- 

oxide; see copending apphcation 52587/73 Serial No. 1,408,969 ethylene 
Specifically, such preferred mixtures comprise from 0.05% to 5% by weieht of mixture of 55 

mixture of C,b-i9 compounds. Further, such preferred alkyl ether sulfate mixture* 

uegree or etnoxylation from 1 to 4, from about 12% to 22% bv weieht of mixture nf 
w^oftil™* a , degiee of , ethox ylation from 5 to 8 and fromaSo 5% to 10% by 
^S^wWim c ° m P 0,mds ha Y in g a degree of etnoxylation greater than 8 * 
65 forA in Table I. m ' XtUre faUing within ,h * ab ove-specified ranges are set 
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TABLE I 


MIXTURE CHARACTERISTIC 

5 Average carbon chain 
Length (No. C Atoms) 


10 


15 


20 


12-13 carbon atoms (vft.%) 
14-15 carbon atoms (wt.%) 
16-17 carbon atoms (wt.%1 
18-19 carbon atoms (wt.%) 

Average degree of ethoxy- 
lation (No. Moles EO) 

0 moles ethylene oxide (wt.%) 
1-4 moles ethylene oxide (wt.%) 
5-8 moles ethylene oxide (wt.%) 
9+ moles ethylene oxide (wt.%) 

Salt 


ALKYL 

ETHER 

SULFATE 

MIXTURE 


T 

i 

n 

TTT 

AAA 

IV 

5 

1 A Q£ 

1 A Aft 


1H.OO 


*T tO 

1 tO 

1% 
A to 

3% 



OJ /O 

UJ /o 

57% 

•/ / /o 


jO 70 

3D /O 

to 

«?0 tO 

in 

cor. 
D /o 

ivo 

1 tO 



1.98 

2.25 

2.25 

3.0 






15 

15% 

21% 

22.9% 

18% 


63% 

59% 

65% 

55% 


21% 

17% 

12% 

22% 


1% 

3% 

0.1% 

5% 






20 

K 

Na 

Na 

Na 



Preferred "olefin sulfonate" detergent mixtures utilizable herein comprise olefin sulfo- 
25 nates containing from about 1 0 to about 24 carbon atoms. Such materials can be produced 25 
by sulfonation of tc-olefins by means of uncomplexed sulfur dioxide followed by neutraliza- 
tion under conditions such that any sultones present are hydrolyzed to the corresponding 
hydroxy-alkane sulfonates. The <r-olefin starting materials preferably have from 14 to 16 
carbon atoms. Said preferred <polefin sulfonates are described in U.S. Patent 3,332,880. 
30 Preferred <r-olefin sulfonate mixtures herein consist essentially of from about 30% to 30 
about 70% by weight of a Component A, from about 20% to about 70% by weight of a 
Component B, and from about 2% to about 15% of a Component C, wherein 

(a) said Component A is a mixture of double-bond positional isomers of water-soluble 
salts of alkene-i -sulfonic acids containing from about 10 to about 24 carbon atoms, said 

35 mixture of positional isomers including about 10% to about 25% of an alpha-beta unsatu- 35 
rated isomer, about 30% to about 70% of a beta-gamma unsaturated isomer, about 5% to 
about 25% of gamma-delta unsaturated isomer, and about 5% to about 10% of a delta- 
epsilon unsaturated isomer; 

(b) said Component B is a mixture of water-soluble salts of bifunctionally-substituted 

40 sulfur-containing saturated aliphatic compounds containing from about 10 to about 24 40 
carbon atoms, the functional units being hydroxy and sulfonate groups with the sulfonate 
groups always being on the terminal carbon and the hydroxyl group being attached to a 
carbon atom at least two carbon atoms removed from the terminal carbon atoms at least 
90% of the hydroxy group substitutions being in 3, 4, and 5 positions; and 

45 (c) said Component C is a mixture comprising from about 30%-95% water-soluble salts 45 
of alkene disulfonates containing from about 10 to about 24 carbon atoms, and from about 
5% to about 70% water-soluble salts of hydroxy disulfonates containing from about 10 to 
about 24 carbon atoms, said alkene disulfonates containing a sulfonate group attached to a 
terminal carbon atom and a second sulfonate group attached to an internal carbon atom not 

50 more than about six carbon atoms removed from said terminal carbon atom, the alkene 50 
double bond being distributed between the terminal carbon atom and about the seventh 
carbon atom, said hydroxy disulfonates being saturated aliphatic compounds having a sul- 
fonate group attached to a terminal carbon, a second sulfonate group attached to an 
internal carbon atom not more than about six carbon atoms removed from said terminal 

55 carbon atom, and a hydroxy group attached to a carbon atom which is not more than about 55 
four carbon atoms removed from the site of attachment of said second sulfonate group. 

Auxiliary Builders 

As noted hereinabove, the detergent compositions of the present invention can contain, 
in addition to the aiuminosilicate ion exchange builders, auxiliary, water-soluble builders 

60 such as those taught for use in detergent compositions. Such auxiliary builders can be 60 
employed to aid in the sequestration of hardness ions and are particularly useful in combi- 
nation with the aiuminosilicate ion exchange builders in situations where magnesium ions 
contribute significantly to water hardness. Such auxiliary builders salts can be employed in 
concentrations of from about 5% to about 50% by weight, preferably from about 10% to 

65 about 35% by weight, of the detergent compositions herein to provide their auxiliary 65 
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examplesof inmti^S^i,^^^ 1 ^^^ 3?d SU( i cin 1 ates - Specific 5 
b U ndS l " >S, "'° m ' maS *°> "I"*™* «■ ■*> be selected tor _ herein a, auxiliary 

Specific examples of the MlTOcetote anTSS K U,,d f , ? u 5? present impositions. 20 
acids, and citric acid. "Ayimuccinic aaa, melhtic acid, benzene polycarboxylic 

25 baSP^ -elude sodium car- 25 

jnemtate, sodium ^0^^^ 

30 taS&S^ 

especially the sodium ■torftoS^^ tne wate r-soluble salts, 

maleic acid, itaconic acid, %S££ l£d P &Z? SP^^F 1 " sach ** 
methylenemalonic acid 1 1 2 2-eThane tet«^S« nc .. ac,d . ac ° n rt>5 acid, citraconic acid, 
keto-malonic acid " ' a " e tetra carboxyhc acid, dihydroxy tartaric acid and 

the^r 1 t sfvS3S K s^isssi^ the water - soiub,e ^™»y 

anSe d aTxiifaSZr s SX h h.S aluminosilicate ion exchange builder 

cate prer^?^^!^^ fact that the aluminosili- 

Accordingly, the calcium harEs ^onT I H presence of the auxiliary buUder material. 
^iao^^v^SS^b^^I^^ rem ° Ved from soIution b y the 
55 ness ions, such as magnesium "53 iron & * SCqUeSter ° ther ****** hard ' 

contaln thickeners SSSS^J^^ F °£ exam P I L e - , such compositions can 
Enzymes, especially tl£ mKSSfc Vnd ffi52. M carbox y met hylcellulose and the like. 
60 detergent compositWciT alK n^lM^ e " z y mes commonly used in laundry 
fillers, antMakWaX Var !T P erfumes ' °P tical bleache? w 

provide the usual be nefi s ^occasioned hv a? 5£ h M ? be P 16 ? 6 " 1 in the compositions to 
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bleaching component in an amount from about 3% to about 40% by weight, preferably 
from about 8% to about 33% by weight. Examples of suitable peroxy bleach components 
for use herein include perborates, persulfates, persilicates, perphosphates, percarbonates 
and more in general all inorganic and organic peroxy bleaching agents which are known to 
5 be adapted for use in the subject compositions. ~ 5 

The detergent compositions of this invention can be prepared by any of the several well 
known procedures for preparing commercial detergent compositions. For example, the 
compositions can be prepared by simply admixing the aluminosilicate ion exchange material 
with the water-soluble organic detergent compound. The adjuvant builder material and 

10 optional ingredients can be simply admixed therewith, as desired. Alternatively, an aqueous 10 
slurry of the aluminosilicate ion exchange builder containing the dissolved, water-soluble 
organic detergent compound and the optional and auxiliary materials can be spray-dried in 
a tower to provide a granular composition. The granules of such spray-dried detergent 
compositions contain the aluminosilicate ion exchange builder, the organic detergent com- 

15 pound and the optional and auxiliary materials. 15 
Alternatively, the aluminosilicate ion exchange materials herein can be employed sepa- 
rately in aqueous laundry and/or rinse baths to reduce hardness cations. When so employed, 
the user can simply admix an effective amount, i.e., an amount sufficient to lower the 
hardness to about 1 to 2 grains per gallon, to the aqueous bath and thereafter add any 

20 commercial detergent composition of choice. Generally, when employed in this manner the 20 
aluminosilicate will be added at a rate of about 0.005% to about 0.25% by weight of the 
aqueous bath. 

The ion exchange aluminosilicates herein can also be employed in combination with 
standard cationic fabric softeners in fabric rinses. When so employed, the aluminosilicates 

25 remove the hardness cations and result in a softer feel on the softened fabrics. Typical 25 
cationic fabric softeners useful in combination with the aluminosilicate ion exchangers 
include tallowtrimethylammonium bromide, tallowtrimethyl ammonium chloride, ditallow- 
dimethylammonium bromide, and ditallowdimethylammonium chloride. Aqueous fabric 
softener compositions containing the aluminosilicate ion exchangers comprise from about 

30 5% to about 95% by weight of the aluminosilicate and from about 1% to about 35% by 30 
weight of the cationic fabric softener. 

The detergent compositions herein are employed in aqueous liquors to cleanse surfaces, 
especially fabric surfaces, using any of the standard laundering and cleansing techniques. 
For example, the compositions herein are particularly suited for use in standard automatic 

35 washing machines at concentrations of from about 0.01% to about 0.50% by weight. Opti- 35 
mal results are obtained when the compositions herein are employed in an aqueous laundry 
bath at a level of at least about 0.10% by weight. As in the case of most commercial laundry 
detergent compositions, the dry compositions herein are usually added to a conventional 
aqueous laundry solution at a rate of about 1.0 cup/17 gallons of wash water. 

40 While the aluminosilicate ion exchange builder materials herein function to remove 40 
calcium hardness ions over a wide pH range, it is preferred that detergent compositions 
containing such materials have a pH in the range of from about 8.0 to about 11, preferably 
about 9.5 to about 10.2. As in the case of other standard detergent compositions, the 
compositions herein function optimally within the basic pH range to remove soils and 

45 triglyceride soils and stains. While the aluminosilicates herein inherently provide a basic 45 
solution, the detergent compositions comprising the aluminosilicate and the organic 
detergent compound can additionally contain from about 5% to about 25% by weight of a 
pH adjusting agent. Such compositions can, of course, contain the auxiliary builder materi- 
als and optional ingredients as hereinbefore described. The pH adjusting agent used in such 

50 compositions are selected such that the pH of a 0.05% by weight aqueous mixture of said 50 
composition is in the range of from about 9.5 to about 10.2. 

The optional pH adjusting agents useful herein include any of the water-soluble, basic 
materials commonly employed in detergent compositions. Typical examples of such water- 
soluble materials include the sodium phosphates; sodium silicates, especially those having a 

55 silicon dioxide: sodium oxide weight ratio of from about 1 :1 to about 1 :3.2, preferably from 55 
about 1:1.7 to about 1:2.3; sodium hydroxide; potassium hydroxide; triethanolamine; 
diethanolamine; ammonium hydroxide and the like. Preferred pH adjusting agents herein 
include sodium hydroxide, triethanolamine and sodium silicate. 
The following examples are typical of the detergent compositions herein, but are not 

60 intended to be limiting thereof. 60 
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EXAMPLE I 


A spray-dried detergent composition is prepared having the following composition: 


Component 

Surfactant system comprising: 
Sodium tallow alkyl sulfate 
10 Condensation product of one 
mole of a secondary fatty 
alcohol containing about 
15 carbon atoms with about 
9 moles of ethylene oxide 
15 *Nai2(Al0 2 .Si0 2 )i2.27 H2O 
Water 


18% 


22% 


wt. ratio 
anionic/ 
nonionic = 
4.5:1 


74% 
4% 


10 


15 


20 


25 


30 


35 


40 


45 


•Prepared in the manner disclosed hereinabove; 5 micron average diameter. 

The foregoing composition provides excellent fabric laundering performance when emp- 
loyed under conventional home laundering conditions in a laundering liquor of 7 grains 
gallon hardness with a composition concentration in the laundering liquor of about 0.12% 
by weight. Under such conditions sudsing and cleansing performance of the Example I 
composition compares favorably with that of conventional, fully built, high-sudsing anionic 
detergent formulations. Such a composition is pourable and is prepared with conventional 
spray-drying apparatus. 

Compositions of substantially similar performance quality are secured when, in the 
above-described Example I composition, the sodium tallow alkyl sulfate is replaced with an 
equivalent amount of potassium tallow alkyl sulfate, sodium coconut alkyl sulfate, potas 
sium coconut alkyl sulfate, sodium decyl benzene sulfonate, sodium undecyl benzene sulfo- 
nate, sodium tridecyl benzene sulfonate, sodium tetradecyl benzene sulfonate, sodium tet- 
rapropylene benzene sulfonate, potassium decyl benzene sulfonate, potassium undecyl ben- 
zene sulfonate, potassium tridecyl benzene sulfonate, potassium tetradecyl benzene sulfo- 
nate and potassium tetrapropylene benzene sulfonate, respectively. 

Compositions of substantially similar performance quality, physical characteristics and 
processabihty are secured when in the above-described Example I composition, the con- 
densation product of the 15 carbon atom secondary alcohol with 9 moles of ethylene oxide 
is replaced with an equivalent amount of the condensation product of tridecyl; alcohol with 
6 moles of ethylene oxide (HLB = 1 1 .4); the condensation product of coconut fatty alcohol 
with 6 moles of ethylene oxide (HLB = 12.0); Neodol 23-6.5 (HLB = 12); Neodol 25-9 
SFH? r^l 3 ; 1 } 5 3,1(1 Ter S lto1 (Registered Trade Mark) 15-S-9 (HLB = 13.3), respectively. 
Neodol 23-6.5 represents the condensation product of 6.5 moles ethylene oxide per mole of 
Cu-u primary alcohols with about 20% of 2-methyl branching; Neodol 25-9 is a similar 
condensation product of 9 moles ethylene oxide per mole of G2G5 primary alcohols. 
Tergitol 15-S-9 is a similar condensate of CnGs secondary linear alcohols with 9 moles 
ethylene oxide. 
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EXAMPLE II 


10 


15 


20 


25 


30 


35 


40 


45 


50 


A spray-dried determent composition useful in water containing both Ca and Mg hard- 
ness is prepared having the following composition: 

Component Wt.% 

Surfactant system comprising: 24.7% 
Sodium linear alkyl benzene 
sulfonate wherein the alkyl 
group averages about 11.8 

carbon atoms in length 20% 
Condensation product of one wt. ratio 

mole of coconut fatty anionic/ 
alcohol with about 6 moles nonionic = 

of ethylene oxide 4.7% 4.26:1 

*Nai2(A102.Si02)i2.27 H2O 25.0% 
Sodium silicate (Na20/Si0 2 15.0% 
wt. ratio = 1:2.4) 

Sodium citrate 20.0% 
Sodium acetate 5.0% 
Sodium toluene sulfonate 2.0% 
Water 4.0% 
Minors Balance 


10 


15 


20 


25 


•Prepared in the manner disclosed hereinabove. Average particle diameter 7.5 microns. 

The composition of Example II provides excellent fabric cleansing performance when 
employed under conventional home laundering conditions in a laundering liquor of 7 
grams/gallon mixed Ca++and Mg++ hardness with a composition concentration in said 
laundering liquor of about 0.12% by weight. The composition pH in solution is ca. 10.2 at 
this concentration. Under such conditions, sudsing performance of the Example II composi- 
tion compares favorably with that of conventional, fully-built, high-sudsing anionic 
detergent formulations. Such a composition is readily pourable and storage stable and is 
prepared with conventional spray-diying apparatus. 

Compositions of substantially similar performance quality, physical characteristics and 
processability are secured when, in the above composition, the sodium citrate is replaced by 
an equivalent amount of sodium tripolyphosphate, sodium carbonate, sodium bicarbonate, 
sodium silicate, sodium oxydisuccinate, sodium mellitate, sodium nitrilotriacetate, sodium 
ethylenediaminetetraacetate, sodium polymaleate, sodium polyitaconate, sodium poly- 
mesaconate, sodium polyfumarate, sodium polyaconitate, sodium polycitraconate, sodium 
polymethylenemalonate, and mixtures thereof, respectively. 

A composition of substantially similar performance quality, physical characteristics and 
processability is secured when, in the above described Example II composition, there is 
incorporated about 3% by weight of sodium perborate solids with all other components 
remaining in the same relative proportions. Such perborate compositions are particularly 
adapted for use under the washing conditions commonly encountered in Europe. 

In the above composition the total surfactant system is replaced by an equivalent amount 
of the alkyl ether sulfate mixtures I, II, III and IV appearing in Table I, respectively, and 
excellent detergency performance is secured. 

In the above composition the Nai2(A10z.Si02)i2.27H20 is replaced with 
.2OH2O and Nai2(AkSiO2)i2.30H2O, respectively, and equivalent results are secured. 
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EXAMPLE III 

A phosphonis-free detergent composition is prepared having the following composition: 
5 Component m% 

•Surfactant System 3S% 
Triethanolamine (pH-adjusting agent) 7% 

in *»M° H ,i^ ad lH s i"g a g ent ) 0.5% 

W * *Nau(AllOazSiO0ii27 H2O 35% 

Sodium Citrate f \% 10 

Water and Minors Balance 

t2Mfc flCta S t Sy ™ m comprises an « "Olefin sulfonate mixture consisting essen- 
$0% to Stl^ f % l - by Weight of a Component A, from about 

15% of tS^J$C**^ COmP ° nent and fr ° m ab ° ut 2% to abo * 

witei SSh£ G SC? lt it A iS , a "Jl*" 6 of double-bond positional isomers of 
525*2?? SaltS °5 a'^-l-sulfomc acids containing from about 10 to about 
ja carbon atoms, said mixture of positional isomers including about 10% to about 
frl° 1 m a iP ha ; b f 1 ? unsaturated isomer, about 30% to about 70% of a beta- 
gamma unsaturated isomer, about 5% to about 25% of a gamma-delta unsatu- 

"ffl ^Tr* and abOUt ^? to about l0% of a delta-epsilon^Srated isSr; 
.uhJit^ A Co ™P° nent ?. IS a mixture of water-soluble salts of bifunctionally- 
SKFww sul £ ur ?ontaming saturated aliphatic compounds containing from 
S££ t° ab ° Ut - ? 4 u Carb ?i 1 atoms « the factional units being hydroxy and 
w,th the sulfonate groups always being on the terminal carbon 

^o^h y fr rOXy i 8 T P bein . 8 attached to a carbon atom at least two carbon atoms 
™ rem ?^ ed . fro T . tern " Dal carbon atoms, at least 90% of the hydroxy erouo 
30 substitutions being in 3, 4, and 5 positions; and nyaroxy group 

«ni.?i? c ld i^ mp iu nent 5 V mixture com P ri s>ng from about 30%-95% water- 
"SV? alk u ne d i s n |f °nates containing from about 10 to about 24 carbon 
. fr ? m about 5 U % to about 70% water-soluble salts of hydroxy disulfo- 
S '° nt , amm S from about 10 to about 24 carbon atoms, said alkene disulfo- 
™h c n . tamm . g 3 sulfonate group attached to a terminal carbon atom and a « 
!fv r»rw ? ate 61-01115 ^J 1611 to 311 internaI carbon at °m not more than about 35 
hLTh»T a H° mS K ren !. 0 u ed from ,. said terminal carbon atom, the alkene double 
LrK™ ? g d,st, :! buted between the terminal carbon atom and about the seventh 
fnl o c a *? m \ said hydroxy disulfonates being saturated aliphatic compounds hav- 
Sf a a heH f ° ft na in « r ? np a . ttacl lf d t0 a terminal carbon « a second sulfonate group 40 
rlmS " '^ e f al ^ rbon u atom not more than about six carbon atoms 40 
♦ fro m said terminal carbon atom, and a hydroxy group attached to a 

ri?o? a «»S,™^ ? n ?S m0re ? an , , about four carbon at oms removed from the 
site ot attachment of said second sulfonate group. 

* 'Prepared as disclosed hereinabove. Average particle diameter 12 microns 
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nf n 1 w h P ?, 1 'ul ° f f Xa T ,e , m ,s J added to an aq - ueous ba th at 1 10°F at a rate 
50 2™£X& W • ^ and "scdto launder oily fabrics. Excellent cleaning results are 
T^fMf mitial Water hardne .? s c °nditfons of 7-12 gr./gallon mixel hardness. 
am «..il above . composition the Surfactant System is replaced by an equivalent 
am Kc°^ 0dlum ,,near , c 'r C ."' al ¥ beM ene sulfonate; sodium tallow alky. 
fiS e ^ d,Um . TOronu L a, ^^ g| y ce ^ ether sulfonate; the sodium salt of a sul- 
fated condensation product of a tallow alcohol with from about 3 to about 10 
5™2 a ethyle " e o«de; the condensation product of a coconut fatty alcohol with 
thh »hn?,t eS i°i f Cthy, f ne ° X f ,de; ?? condensation product of tallow fatty alcohol 
SSl-SZn \\ oT'f ° f Cthylene oxide: 3-(N,N-dimethyI-N-coconut- 
a ' 1 iy ,ai n ,n ono)-2-hydroxypropane-l -sulfonate; 3-(N.N-dimethyl-N- 
coconutalkylammonio-propane-1 -sulfonate; y 6 _ 

SSS ^cvlhenzyl-N N-dimethylammonio) hexanoate; dodecyl dimethyl amine 
SSsSfT a iu yl d,m t ethyl "? fae oxide ' and ^ water-soluble sodium and 60 
S22TSS5£Wf f i atty - C,dS containin S 8 to 24 carbon atoms, and mixtures 
tnereof, respectively, and equivalent results are secured 

am n . l il e above composition the Surfactant System is replaced by an equivalent 
amount of a mixture of alkyl ether sulfate compounds comprising: from about 65 
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0.05% to 5% by weight of mixutre of Ci^su compounds, from about 55% to 70% 
by weight of mixture of Chjiis compounds, from about 25% to 40% by weight of 
mixture of Ci6/n? compounds, from about 0.1% to 5% by weight of mature of 
Cis/?i9 compounds, from about 15% to 25% by weight of mixture of compounds 
5 having a degree of ethoxylation of 0, from about 50% to 65% by weight of 5 
mixture of compounds having a degree of ethoxylation from 1 to 4, from about 
12% to 22% by weight of mature of compounds having a degree of ethoxylation 
from 5 to 8 and from about 0.5% to 10%> by weight of mature of compounds 
having a degree of ethoxylation greater than 8, and equivalent results are secured. 

10 In the above composition the sodium citrate is replaced by an equivalent 10 
amount of sodium carbonate, sodium bicarbonate, sodium silicate, sodium oxydi- 
succinate, sodium mellitate, sodium nitrilotriacetate, and the polymeric carboxy- 
lates set forth in U.S. Patent 3,308,067, and mixtures thereof, respectively, and 
effective hard water detergency is secured. 

15 In the above composition the sodium citrate is successively replaced by an equivalent 15 
amount of the sodium and potassium salts of carboxymethyfoxymalonate, carboxy- 
methyloxysuccinate, cis-cyclonexanehexacarboxylate, cis-cyclopentanetetracarboxylate 
and phioroglucinol trisulfonate, respectively and effective hard water detergency is secured. 

20 EXAMPLE IV 20 

A soap-based laundry granule is prepared having the following composition: 

Component Wt% 
25 25 


Component 

Wt% 

Sodium soap 1 

42.6 

Potassium soap 1 

11.2 

TAEsS 2 

10.7 

Cn.sLAS 3 

8.8 

Sodium silicate 

8.9 

Sodium citrate 

11.9 

Brightener 

0.57 

Perfume 

0.17 

Water 

3.4 

Miscellaneous 

Balance 


30 Sodium silicate 8.9 30 

Sodium citrate 11.9 

Brightener 0.57 

Perfume 0.17 

Water 3.4 

35 Miscellaneous Balance 35 

! Soap matures comprising 90% tallow and 10% coconut soaps. 

2 Sodium salt of ethoxylated tallow alkyl sulfate having an average of about 3 ethylene 
oxide units per molecule. 
40 3 Sodium salt of linear alkyl benzene sulfonate having an average alkyl chain length of 40 
about 12 carbon atoms. 

Seventy-five parts by weight of the soap-based granules prepared above are admixed 
with 25 parts by weight of Nai2(A102.Si02)i2.27HzO (prepared in the manner disclosed 
45 hereinabove; 25 micron size). The composition is employed at 0.12% of weight of launder- 45 
ing liquor and provides excellent fabric cleansing and sudsing properties in 10 gr./gallon 
hard water. 

The composition of Example IV is modified by the addition of 3 parts by weight of 
sodium perborate and excellent hot water (120°F — 180°F.) cleaning performance is sec- 

50 ured. 50 
As can be seen by the foregoing, the aluminosilicate ion exchange builder materials 
herein can be employed in all manner of detergency compositions. Moreover, the 
aluminosilicate builders in combination with water-soluble auxiliary builders which seques- 
ter magnesium, iron and other polyvalent water hardness cations can also be employed in 

55 combination with all manner of detergent compositions. Depending upon the desires of the 55 
user, it is, of course, useful to add the aluminosilicate builder or aluminosilicate-plus- 
auxiliary builder materials to a laundry or rinse liquor separately from the detergent com- 
positions. Such separate use provides flexibility in the selection of the detergent composi- 
tion employed by the user while providing the desirable benefits of the builder materials 

60 herein. Separate use of the aluminosilicate builders and aluminosiiicate-plus-auxiliary buiL- 60 
der compositions herein to soften water are fully contemplated by this invention. 

Inasmuch as most hard water contains polyvalent metal ions in addition to calcium ions, 
the use of the aluminosilicate builders as water softeners is preferably carried out in the 
presence of an auxiliary builder of the type hereinbefore disclosed. Such auxiliary builders 

65 can be any of the phosphorus-containing builders, or, in regions where such builders are 65 
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unacceptable, any of the hereinabove disclosed non-phosphorus builder materials. The 
aluminosilicate builders and the auxiliary builders can, of course, be separately added to 
water to exert their softening function. However, it is more convenient to add such materi- 
als simultaneously to the water to be treated. Accordingly, there are provided to the user 
5 compositions comprising from about 5% to about 95% by weight of the aluminosilicate 5 
builder materials herein, and from about 5% to about 95% by weight of an auxiliary builder 
of the type hereinabove disclosed. Preferably, such compositions will contain a weight ratio 
of aluminosilicate builderrauxiliary builder of from about 5:1 to about 1 :5. Such composi- 
i a L 10 ^ ^ n be P rovided to the user in of the physical forms convenient for use as laundry 
10 builders, such as dry powders, tablets, pre-measured packets, or in water-soluble packages 10 
which can simply be added to the aqueous solution to be softened. Various adjunct materi- 
als such as bleaches, bluing, fabric softeners, suds control agents, perfumes, sanitizers and 
the like can be optionally incorporated into such compositions to provide desirable addi- 
tional benefits. 

15 The highly desirable speed and ion exchange capacity of the aluminosilicate materials 15 
herein is readily recognized when such materials are used to presoften laundry liquors. To 
be suitable for such use, the materials must not be so slow as to require an extensive waiting 
period prior to addition of a laundry detergent composition to the laundering liquor. 
Moreover, it is likewise undesirable to require the user to utilize materials of such low ion 

20 exchange capacity that an unduly large quantity is required to effectively sequester hardness 20 
ions. For these reasons, the aluminosilicates herein are particularly adapted for such builder 
and water-softening purposes. 

The following is an example of a builder composition of this invention which is suitable 
for use m water containing all manner of polyvalent hardness cations. 

25 25 

EXAMPLE V 

Component y/ t % 

, *Nai 2 (A102- Si0 2 )i2- 27 H2O 50 

30 Sodium Citrate 50 30 

*Prepared as described herein. Particle diameter 100 microns. 

*T he above com P osition is provided as a granular powder. The powder is added at a rate 

35 of 2 oz. per 20 gallons of wash water and agitated for Vi-minute. During this time, hardness 35 
cations are substantially reduced to a level of about 1 — 2 gr./gal. (starting with 7 grain/gal- 
lon hard water). A commercial laundry detergent composition is thereafter added to the 
aqueous bath. Fabrics laundered in such pre-softened water are more effectively cleansed 
than in water which has not been pre-softened. 

40 In the above composition, the Nai2(Al0 2 -Si0 2 )i 2 -27H 2 0 is replaced by an equivalent 40 
amount of Na^AlCb- Si0 2 )i2- 20H 2 O and Na, 2 (Ah- Si0 2 )i 2 - 30H 2 O, prepared as disclosed 
herein, respectively, and equivalent results are secured. 

In the above composition the sodium citrate is replaced by an equivalent amount of 
sodium tnpolyphosphate, sodium carbonate, sodium bicarbonate, sodium silicate, sodium 

45 oxydisuccinate, sodium mellitate, sodium nitrilotriacetate, sodium ethylenediaminetetra- 
acetate, sodium polymaleate, sodium polyitaconate, sodium polymesaconate, sodium poly- 
fumarate, sodium polyaconitate, sodium polycitraconate, sodium polymethylenemalonate, 
sodium carboxymethyloxymalonate, sodium carboxymethyloxysuccinate, cis-cyclo- 
nexanehexacarboxylate, cis-cyclopentanetetracarboxylate, phloroglucinol trisulfonate, and 

5U mixtures thereof, respectively, and effective hard water detergency is secured. 

The foregoing compositions are employed at concentrations of 0.005% to 0.25% by 
weight and effectively soften water containing polyvalent cations. 

The aluminosilicate builders and aluminosilicate-plus-auxiliary builder mixtures herein 
are useful in all manner of cleaning compositions. In addition to the foregoing, they can be 

55 effectively used in detergent-containing floor cleansers, scouring cleansers and the like, 
wherein water hardness also presents detergency problems. Typical scouring cleansers can 
comprise, for example, from about 25% to about 95% by weight of an abrasive (e.g., silica), 
from about 10% to about 35% by weight of an aluminosilicate builder as disclosed herein, 
from about 0% to about 20% by weight of an auxiliary builder as disclosed herein, and from 

ou about 0.2% to about 10% by weight of an organic detergent compound. 60 
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EXAMPLE VI 

A detergent base granule having the following composition was prepared by conventional 
5 spray-drying. 5 

IngYedient Parts by Weight 

TAE3S 1 14.5 
10 Sodium tallow alkyl sulfate 2.5 10 

Silicate solids 13.0 
(ratio: NaiO/SiOz = 2.0) 

Sodium sulfate 15.0 

Minor ingredients including 5.0 
15 sodium toluene sulfonate, 15 

trisodium sulfosuccinate, 

moisture, etc. 

1 Sodium salt of ethoxylated tallow alkyl sulfate having an average of about 3 ethylene 
20 oxide units per molecule. 20 

A mixture was then prepared containing the above detergent base granule and a builder 
component listed hereinafter in the proportions specified. The composition so obtained was 
used for cleaning polyester swatches which had been stained with a clay soiling composition. 

25 To that end, the swatches were laundered for ten minutes at 105°F in a laundering liquor 25 
containing 0.12% by weight of the above detergent composition. The hardness and 
calcium-magnesium ratio were varied as indicated. After being laundered, the swatches 
were rinsed, removed from the washer and dried. The cleaning performance was expressed 
as a summation of Hunter Whiteness readings for 0, 2, 4, o, 8, 10 and 12 grains hard- 

30 ness/gallon (Ca/Mg = 2/1) whereby the Hunter Whiteness equals 0 when 0.06% by weight 30 
sodium sulfate is used instead of the builder mixture and equals 100 when 0.06% by weight 
sodium tripolyphosphate is used as builder component. The 0.06% replacement level 
relates to the amount of said ingredients in the laundering liquor. 
The builder component was represented by a mixture of an aluminosilicate having the 

35 formula 35 

Nai2(A10rSi0 2 )«2-27 HiO 

prepared as described hereinbefore and having an average particle diameter of 3 microns 
40 and an auxiliary builder selected from sodium pyrophosphate, sodium tripolyphosphate, 40 
sodium nitrilo-triacetate and sodium citrate. 

The base detergent granule represented 0.06% by weight of the laundering liquor; the 
remaining 0.06% by weight was represented by a builder component as indicated. The 
whiteness results were: 

45 45 

Sodium Hunter 
Aluminosil icate 1 Pyrophosphate 1 Whiteness 

0.02 0.04 117 

50 0.03 0.03 102 50 

0.04 0.02 94 

1 in % by weight of laundering liquor. 
55 ~ 55 

Sodium citrate was evaluated as auxiliary builder in lieu of sodium pyrophosphate 
thereby using the testing conditions set forth. In addition, the Ca/Mg hardness ratio was 
varied as indicated. The Hunter Whiteness readings were as follows: 
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15 


35 


40 


45 


Ca:Mg 

Aluminosilicate 1 

Sodium 

Hunter 



Citrate' 


1:1 

0.04 

0.02 

35 


0.03 

0.03 

61 


U.U2 

0.04 

51 

2:1 

0.04 

0.02 

38 


0.03 

0.03 

52 


0.02 

0.04 

53 

3:1 

0.04 

0.02 

37 


0.03 

0.03 

54 


0.02 

0.04 

50 


10 0.03 0.03 52 10 


15 


1 In % by weight of laundering liquor. 

20 The sodium salt of nitrilotriacetic acid and sodium tripolyphosphate were also evaluated 20 
as auxiliary builders in substitution for the sodium pyrophosphate builder thereby using the 
testing conditions set forth above. The Ca:Mg ratio was 2:1. The Hunter Whiteness read- 
ings were as follows: 

25 Alumino- Sodium -nitrilo Sodium tri- Hunter 25 

silicate 1 triacetate 1 polyphosphate 1 Whiteness 


0.02 0.04 

0.03 0.03 

30 0.04 0.02 

0.02 
0.03 
0.04 


108 
82 

64 30 


0.04 95 
0.03 91 
0.02 79 


35 


1 In % by weight of laundering liquor. 

us JSf 1 S3^JSS^ ^ h superior cleaning performance derived from the 

context combinations of alummosihcates and auxiliary builder salts in detergent 40 

th5^^!P 0Siti0n u Ca /?u le °[ Priding substantially similar performance are obtained when 
the sodium salt of the ethoxylated tallow alkyl sulfate is substituted by a™st^Tiallv 

^S^SSS^^ tallow alkyl sulfate ' sodium coconut alkyl S^SSSS 

Substantially similar results are also obtained when the Na. 2 (AI02-Si0 2 ),2-27 H 2 0 is 45 
replaced with an equivalent amount of Nai«(AlOi-SiO2)»-20 H2O; Na.2(Al6a-SiO2W30 
H2O; Naa6[(AlO a )s6(SiO2),06]-264 H2O; and Na«[(A102WSi0 2 ),o]-15 H O.Yespecdvely 
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EXAMPLE VII 


A granular detergent composition is provided having the following composition: 


5 


Ingredient Parts by Weigh( 


20 


15 


10 



WHAT WE CLAIM IS:— 
25 1. A detergent composition comprising 

from 5% to 95% by weight of a water-insoluble aluminosilicate ion exchange material of the 


wherein z and y are integers of at least 6, the molar ratio of z to y is in the range from 1 .0 to 
0.5, x is an integer from 15 to 264 such that the moisture content is from 10% to 28% by 
weight; said aluminosilicate ion exchange material having a particle size diameter from 0.1 
micron to 100 microns, a calcium ion exchange capacity of at least 200 mg eq./g., and a 
35 calcium ion exchange rate of at least 2 grains/gallon/minute/gram; and 35 
from 5% to 95% by weight of a water-soluble anionic, nonionic, amphoiytic or zwitterionic 
organic surface-active agent or a mixture thereof. 

n ' ££ om P° sition according to Claim 1 wherein the ratio of z to y is in the range from 
1 .0 to 0.8. 

40 3. A composition according to Claim 1 or Claim 2 wherein the aluminosilicate material 40 
has a calcium ion exchange capacity of from 300 to 352 mg. eq./g. 

4. A composition according to any one of Claims 1-3 wherein the aluminosilicate 
material has a calcium ion exchange rate of at least 4 grains/gal lon/minute/gram. 

5. A composition according to any one of Claims 1-4 wherein the organic detergent 

45 compound is a water-soluble salt of an organic sulphuric reaction product having in its 45 
molecular structure an alkyl group containing from about 8 to about 22 carbon atoms and a 
sulphonic acid or sulphuric acid ester group. 

6. A composition according to any of Claims 1-4 wherein the organic detergent com- 
pound is a water-soluble soap. 

50 7. A composition according to any of Claims 1-4 wherein the organic detergent com- 50 
pound is selected from sodium linear Go-Gs alkyl benzene sulphonate; trie thanol amine 
Cio-Cis alkyl benzene sulphonate; sodium tallow alkyl sulphate; sodium coconut alkyl 
gtyceryl ether sulphonate; the sodium salt of a sulphated condensation product of a tallow 
alcohol with from about 3 to about 1 0 moles of ethylene oxide ; the condensation product of 

55 a coconut fatty alcohol with about 6 moles of ethylene oxide; the condensation product of 55 
tallow fatty alcohol with about 11 moles of ethylene oxide; 3-(N,N-dimethyl-N- 
coconutalkylammonio)-2-hydroxypropane-l -sulphonate; 3-(N,N-dimethyl-N- 
coconutaIkylammonio)-propane-l -sulphonate; 6-(N-dodecylbenzyi-N,N- 
dimethylammonio)-hexanoate; dodecyl dimethyl amine oxide; coconut alkyl dimethyl 

60 amine oxide; the water-soluble sodium and potassium salts of higher fatty acids containing 60 
8 to 24 carbon atoms; and mixtures thereof. 

8. A composition according to any of Claims 1-5 wherein the organic detergent compo- 
nent is a mixture of alkyl ether sulphate compounds, comprising; from about 0.05% to 5% 
by weight of mixture Cxifm compounds, from about 55% to 70% by weight of mixtures of 

65 Cu)?i3 compounds, from about 25% to 40% by weight of mixture of G<y,.7 compounds, from 65 


30 


Na 2 [(A102) 2 .(Si0 2 ) y ].xH20 
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about 0.1% to 5% by weight of mixture of C18/119 compounds, from about 15% to 25% by 
weight of mixture of compounds having a degree of ethoxylation of 0, from about 50% to 
65% by weight of mixture of compounds having a degree of ethoxylation from 1 to 4, from 
about 12% to 22% by weight of mixture of compounds having a degree of ethoxylation 

5 from 5 to 8 and from about 0.5% to 10% by weight of mixture of compounds having a 5 
degree of ethoxylation greater than 8. 

9. A composition according to any of Claims 1 -5 wherein the organic detergent compo- 
nent is a mixture of a>olefine sulphonates, consisting essentially of: from about 30% to 
about 70% by weight of a Component A, from about 20% to about 70% by weight of a 

10 Component B, and from about 2% to about 15% of a Component C, wherein 10 

(a) said Component A is a mixture of double-bond positional isomers of water-soluble 
salts of alkene-1 -sulfonic acids containing from about 10 to about 24 carbon atoms, said 
mixture of positional isomers including about 10% to about 25% of an alpha-beta unsatu- 
rated isomer, about 30% to about 70% of a beta-gamma unsaturated isomer, about 5% to 

15 about 25% of gamma-delta unsaturated isomer, and about 5% to about 10% of a delta- 15 
epsilon unsaturated isomer; 

(b) said Component B is a mixture of water-soluble salts of bifunctionally-substituted 
sulfur-containing saturated aliphatic compounds containing from about 10 to about 24 
carbon atoms, the functional units being hydroxy and sulfonate groups with the sulfonate 

20 groups always being on the terminal carbon and the hydroxyl group being attached to a 20 
carbon atom at least two carbon atoms removed from the terminal carbon atoms at least 
90% of the hydroxy groups substitutions being in 3, 4, and 5 positions; and 

(c) said Component C is a mixture comprising from about 30%-95% water-soluble salts 
of alkene disulfonates containing from about 10 to about 24 carbon atoms, and from about 

25 5% to about 70% water-soluble salts of hydroxy disulfonates containing from about 10 to 25 
about 24 carbon atoms, said alkene disulfonates containing a sulfonate group attached to a 
terminal carbon atom and a second sulfonate group attached to an internal carbon atom not 
more than about six carbon atoms removed from said terminal carbon atom, the alkene 
double bond being distributed between the terminal carbon atom and about the seventh 

30 carbon atom, said hydroxy disulfonates being saturated aliphatic compounds having a sul- 30 
fonate group attached to a terminal carbon, a second sulfonate group attached to an 
internal carbon atom not more than about six carbon atoms removed from said terminal 
carbon atom, and a hydroxy group attached to a carbon atom which is not more than about 
four carbon atoms removed from the site of attachment of said second sulfonate group. 

35 10. A composition according to any one of Claims 1 -9 which also contains from 5 to 50% 35 
of an auxiliary detergent builder salt. 

11. A composition according to Claim 10 which contains from 10% to 35% of the said 
builder salt. 

12. A composition according to Claim 10 or Claim 11 wherein the said builder salt is 

40 selected from sodium pyrophosphate, sodium tripolyphosphate, sodium carbonate, sodium 40 
bicarbonate, sodium silicate, sodium citrate, sodium oxydisuccinate, sodium mellitate, 
sodium nitrilotriacetate, sodium ethylenediaminetetraacetate, sodium polymaleate, sodium 
polyitaconate, sodium polymesaconate, sodium polyfumarate, sodium polyaconitate, 
sodium polycitraconate, sodium polymethylenemalonate, sodium carboxymethyl- 

45 oxymalonate, sodium carboxymethyloxysuccinate, sodium cis-cyclohexanehexa- 45 
carboxylate, cis-cyclopentanetetracarboxylate and sodium phloroglucinol trisulphonate. 

13. A composition according to any one of Claims 10-12 which comprises 
fa) from 20 to 50% by weight of said aluminosilicate material, 

(b) from 15 to 50% by weight of said organic detergent compound or component, 
50 (c) from 5 to 50% of said detergent builder material, and also 50 

(d) from 5 to 25% by weight of a pH adjusting agent; 

the pH of a 0.05% by weight aqueous solution of said composition being in the range from 
9.5 to 10.2. 

14. A composition according to any one of Claims 1-13 wherein the aluminosilicate 

55 material has the formula 55 

Nai 2 (A102.Si02) 1 2.x HzO 

wherein x is an integer of from 20 to 30, and has a particle diameter of from 1 to 100 
60 microns. 60 

15. A composition according to Claim 14 wherein the said aluminosilicate material has 
the formula 

Nai 2 (A10 2 .Si02)i2.27 H2O 
65 1 6. A composition according to any one of Claims 1-15 wherein the said aluminosilicate 65 
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material has a particle diameter of from 1 to 10 microns. 

of aluminosilicate material to pyrophosphate is from 1 :2 to 2 1 8 

one of ClS?n t iTiS COr ^ n i t0 a ?JW J of 9 ,a ™s 10-13 or 17 when appendant to any 
t^Lrl $ ™S U w . here,n ™ e bolder is sodium tripolyphosphate; sodium nitrUo- 
10 torn Si tol" here ° f 3nd thC WCight rati ° 0f ->«»Mfcate SSiffi toTuiEfe 

na^n^T^' 0 " as claimed u, any one of Claims 14-16 when appendant to any one of 
Claims 10-13 wherein the said builder is sodium pyrophosphate and th^weirtt ratio of 
soTuTSliT^ 3 , 1 10 Py. ro P h R s P. ha te is from ft tl 2:lT5l££ta > me 7a!l ouuder is 

is smss^ 

alu^s^ ° f C,aimS »" 13 Md 17 ' 19 in •«* «- — 

™ •?-> a™,* Na«.[(A10 1 ).«(SiOi).o.J.264 HiO. 

/ \ «T softener composition comprising: 20 

maSria? of fteformSa^ ° f ' water - soluble inor g anic aluminosilicate ion exchange 
25 Nai 2 (A102.Si0 2 )n.xHiO 

SS^SiSSS^ 1 ^- 20 10 3 °'i?2i d ion exchan « e material being characterized by a 
E2miw2? /- , JS™ 1 . miCTOn t0 10 u° m,cronSl a calcium ion exchange capacity of at 
least 200 mg. eqVg. and a calcium ion exchange rate of at least 2 grains/gallSn/minuteJgram; 

30 (b) from 5% to 95% by weight of an auxiliary detergent builder 30 
23. A composition according to Claim 22 wherein the aluminosilicate material is 

~ , . Na»(Al02.Si0 2 ).2.27 H2O. 

, e , 24 -. A . composition according to Claim 22 or Claim 23 wherein the weieht ratio of 
35 aluminosilicate:auxiliary buildefis from 5:1 to 1:5. wnc rem me weignt ratio ot 

25. A composition substantially as described in any of the Examples 
CARPMAELS & RANSFORD, P 
Chartered Patent Agents, 
43 Bloomsbury Square, 
London WC1A 2RA. 
For the Applicants. 


25 


35 


